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Mediterranean Sea: main economic
activities and trends

OIL & GAS INDUSTRY

OVER 20% of the Mediterranean
basin currently covered
by oil and gas exploration
- [ contracts.

AQUACULTURE X S Offshore gas production
+112% production by 2030 % to increase FIVE-FOLD by 2030

(Mediterranean EU countries) (mainly castern Mediterranean Sea -
from 2010 to 2030)

COASTAL B ) o ,. . MARINE
DEVELOPMENT P MINING

+ S,Mim of 7
artificialised
coastline by 2025
(as compared
to the 2008 situation)

very likely
RAPID DEVELOPMENT

(all Mediterranean Sea)

ﬁ T PROFESSIONAL

TOURISM e B FISHING

+ 500 million international \ \ & 3 DOWNWARD TREND mainly
arrivals by 2030 due to overfishing

(all Mediterranean Sea) (all MeditesTanean Sea)

MARITIME OFFSHORE
TRANSPORT WIND ENERGY
4% per annum increase in production
growth rate in global trade to 126W by 2030
(all MeditesTanean Sea by 2025) (Mediterranean EU countries)
LAND-BA SED RECREATIONAL
POLLUTION SOURCES FISHING
UPWARD TREND potentially
in heavy metal pollution FAST DEVELOPMENT
(all Mediterranean Sea) (all Mediterranean Sea)
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Coastal development

Marine-based pollution
sources

Maritime transport and ports

Offshore oil and gas
exploration and extraction

Marine renewable energy
Marine mining

Marine aquaculture
Professional fisheries

Recreational fisheries

10. Tourism

11. Biotechnology

. Source: Randone et al., 2017. Reviving the Economy of the Mediterranean Sea: Actions for a Sustainable
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BLUE ECONOMY IN THE
MEDITERRANEAN

Blue economy
in the Mediterranean:

Case studies, lessons

BLUEGROWTHINTHE  ° » - \ e studies, lessons
MEDITERRANEAN SEA: - -~ 1P i
THE CHALLENGE OF 600D == =

ENVIRONMENTALSTATUS -~ @ : . < —

environment
programme e e e

(data from 2015-2016) * Countries with GDP below USS 40 bn are nof displayed

THE MEDITERRANEAN SEA
REPRESENTS JUST

5. MEDITERRANEAN GMP 1155 450 bn

0T

Marine & coastal tourism \ BUT COMPRISES

M

TSI - {
Fishenes & agquaculture OF THE GLOBAL GMP b “",\
.
.
60/ :/
0 USs S04 on
X 13. SLOVENIA |
Direct senvices enabied Uss 4400 |
by the ocsan 14. TUNISIA
uUss419on

BCG

Tior Ecmon Comserirone Gacer

SOURCES:
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EU Blue Economy by sea basin, 2017: ‘9’” mmW’
Gross Value Added (GVA) and employment 4
MEDAC

GVA. € million Employment, person thousand MEDITERRANEARM

» 800 ADVISORY
» 1,400 COUNGC.IL
5% 1.200
40 1.000
30 B0
600
111711 [ |1 ()" ———
E - - .
s Talglglsls!8l28 ‘[s|2ls|s|s5|3|s] . basin, 2017: Gross Value
7] 7] ° 3 w w v @ - v
£ o $ 1 x P Q § 2 =
§ AR IR AR 1R 1B § I RIE Added (GVA) and
= . i3 8 S : S -
- 11333 - 113§/ 3 employment
| | 2| 2| & s 23
Nothem waters Maditerranean Notharn waters Modtarran ean
r Eurpstot (S85), DCF ond Commission Services
GVA, € billion Employment, person thousand
40 1400

;: 1200
: I a1 I i I B e —
15 600
. 10 400
The. Mediterranean Sea : - zog | ‘
basin Blue Economy by
sector, 2017: Gross Value
Added (GVA) and

employment

Coastal tourism
Living resources
Nondiving resowr ces
Maritime transpor
Port activities
Shipbuilding and repair
Ocean Energy
Coastal tourism

Living resources
Nondiving resour ces
Maritime transport
Port activites
Shipbullding and repar
Ocean Energy

Source: Eurostot (58S), DCF ond Commission Services

Source: https://medblueconomyplatform.org/
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Maritime transport and ports }9’* (ﬁ“ W’
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Black Sea

SLOVENIA
CROATIA

DENSITY OF VESSELS TRACKS SITES OF CONSERVATION INTEREST

TOTAL OF DIFFERENT VESSELS INVOLVED: 38897 I NATIONAL WP 77 PELAGOS SANCTUARY /PSSi®

Interpolation / Log scaling / Year 2014 . . .
[ Wzt EpEGWARBISOLY - Density of gll vessels equipped with
MAX=169966"  MEDIN=418"  MIN=1° I RETRICTED ARen ity L) PRIRTY AREAS FOR CONSERVATION AIS transmitters and areas of
;2u1r£xil|gd1:r:s:r;1maps by Qrggyafoml?e Sources: MAPAMED (2014) / UNEP RAC/SPA (2010 - 2014) / cons ervati on (2014 - 38 ) 897 VeSS el S)
I APPROXIATION OF NUMBER OF DENSITY TRACKS INSHP CHANNEL | “5 1o Sometive Soa fnaa o (200872079)

. Source: Piante C., Ody D.,2015. Blue Growth in the Mediterranean Sea: the Challenge of Good
Slide 5/29 Environmental Status. MedTrends Project. WWF-France. 192 pages



Maritime transport and ports Wi m" Wp
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Tourism and MPASs

Pleasure crafts (2014 — 9,779 vessels) M E DAC

LOVENIA

Black Sea

CYPRUS

PLEASURE CRAFTS NUMBER OF BED PLACES* BY NUTS 3 REGION IN EU COUNTRIES CONSERVATION AREAS
DENSITY OF VESSELS TRACKS < 10000 10000 - 25000 25000-50000 [ 50000 - 80000 [ NATIONAL MPA
TOTAL OF DIFFERENT VESSELS INVOLVED: 8779 [ so000- 135000 [ 135000- 225000 [l 225000- 370000 NATURA 2000 SITE
Interpolation [ Log scaling / Year 2014 .
Source: Eurostat 2011 (EU countries only) . PELAGDS SANCTUARY
m LOW *Including: Hotels; holiday and other short-stay accommedation; i
Sources: MAPAMED (2014} / National

camping grounds, recreational vehicle parks and frailer parks
sources collected by WWF (2015)

MAX=3462*  MEDIAN=60° MIN=1*
“In 1 pixel of 1x1 km navama
Source: AlS density maps by technology for nature
. Source: Piante C., Ody D.,2015. Blue Growth in the Mediterranean Sea: the Challenge of Good
Slide 6/29 Environmental Status. MedTrends Project. WWF-France. 192 pages



Potential environmental effects from ships

~ Hotel/Office

: Incinerator

o SOx, NOx, PM, CO2
emissions from
incineration of sludge
and garbage.

Hotel/Office
Sewage

Failure or by-passing
of sewage treatment
plant, discharge of
sewage. Use of sewage
treatment plant,
regulated discharge of
treated sewage to sea.

Propulsion
Use of fuel

Exhaust gas NOx, SOx,

CO, CO2and

particulate emissions.

Fuel
Bunkering

Loss of
containment

Slide 7/29

Hotel/Office
Ozone depleting
substances

ODS emissions from
leakage or component
failure, and/or
accidental release.

Hotel/Office
Detergents

Use of incorrect
cleaning chemicals
affecting operation of
sewage treatment
plant.

Navigation
Routing

Routing through PSSAs

and SAs. Collision/
grounding. Shore
erosion and anchoring

- disturbance to species.

Electrical
Power
generation
Noise from diesel
— [ generators.
- 12,000
A
5 =)
= £ T 10,000
4 -y 2
o] | @ — 8,000
I 2 E
\ ! = 80
\ : = 5 6,000
W)
| 'g 3
g T 4,000
° ]
| 3 g
L e
2 2,000
KB
o .
Water Hotel/Office Propulsion Propulsion
Bilge water Garbage Machinery Noise and
Pumping of engine Regulated disposal of Leakage and wastage vibration

room bilges to sea via
emergency bilge
injection, potential
unregulated discharge
of oil. Pumping via
OWS bilge content
monitor, regulated
discharge of oil.
Malfunction of ODME

paper, wood, metal,
glass, crockery and
food overboard and
waste disposed of at
sea washed ashore.

of process fluids.
Inefficient energy use.
Failure of equip

Noise and vibration
impact to marine
1

unregulated dlscharge
of oil.

Source: https://www.capitalship.gr/environmental-impact
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100000

95000

- 90000

- 85000

Number of Ships

- 80000

Volume of global goods unloaded
from ships (in million tons), dead
weight of ships (in million tons), and
number of shipsl



Potential environmental effects from ships 1l
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Cargo Cargo Navigation o

Cargo operations Inert Gas Grease _'- Ll P AR NEAN
Disposal of slops and Generation and Grease on mooring AD YV I o OQ vy
dirty ballast to third potential emission of wires washed off C O U N C |
party barge/shore, COz2, SOx, VOCs, CH4, during mooring

identify barge shore H2s operations

disposal methods. Loss

of containment, potential

unregulated discharge of

oil to sea or LNG/LPG to

atmosphere.

Cargo Cargo Hull Hull Hull
Hydraulic Ballasting operations @ Cleaning agents Vessel Hull coatings

machlnery Transfer of unwanted aquatic Use of various chemicals construction/ Self-polishing action of

Failure of high HALIne OIgAnIsl Anc on deck for cleaning or disposal coatings, leaching of
9 pathogens, introduction of £ i hull
1 systems % surface preparation prior ) toxins. In water hul
pressure oil sy non-indigenous species t s, hi Disposal of vessels for bbi ial
otential unregulated inati o painting, washing g scrubbing, partial
P Contamination of segregated d d board t recycling. Effects of 1 of coati
discharge of oil. ballast - potential unregulated MGLEC OVEEROAIE 10 a6a Temoyalos coaLngs,
P 9 shipyard/contractors release of toxins.
discharge activities during
vessel construction/
repair.

Slide 8/29 Source: https://www.capitalship.gr/environmental-impact



Scence of the Total Envimnment 695 (2019) 133637

Contents lists available at ScienceDirect
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Science of the Total Environment

journal homepage: www .elsevier.com/locate/scitotenv

Review COUNCIL
A review on the environmental impacts of shipping on aquatic and 'I?.
nearshore ecosystems =

Annika K. Jigerbrand *™*, Andreas Brutemark ?, Jennie Barthel Svedén ?, Ing-Marie Gren ©

* Callung AB, Hastholmswigen 28, SE-131 30 Nacka, Sweden
" Department of Construction Engineering and Lighting Sdence, School of Engineering, [nkping University, P.0. Boc 1026, SE-551 11 [onkdping Sweden
* Deportment of Eoonomics, Swedish University of Agriowl tunsl Scences, Boc 7013, SE-750 07 Uppsala, Sweden

Search terms and groups used in the database literature search. Ozone-dep|eting substances
Group | Group Il Group I Sulfur oxides
Maritime Inland Environment* Scrubber® SO
Shipping Water Pollut* Bilge* Greenhouse gases X
Transport Marine Vibration® [nvasive®
Cargo Freshwater Light* Noise”
Carrier Coast Ash® Antifouling® ‘ ‘ ‘
Tanker Estuarine Debris* Paint*
Ferries Baltic Waste* Diversi* H
Cruise Canal Nitrogen AND oxide Grey AND water Particle matter
Vessel Nearshore Nitrogen™ Wildlife PM
Shuttle S0x Black AND water y Nitrogen oxides
Boat Sulphur Emission*
Yacht Particle® Erosion® N OX
oil Plastic* . .
Sewage* Volatile organic compounds

Physical

Slide 9/29



Scence of the Total Environment 695 (2019) 133637

Contents lists available at ScienceDirect

Science .
Total Enyiranment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Review

A review on the environmental impacts of shipping on aquatic and L)
nearshore ecosystems n—

Annika K. Jigerbrand *®*, Andreas Brutemark ?, Jennie Barthel Svedén 2 Ing-Marie Gren €

* Calluna AB, Hastholmsvagen 28, SE-131 30 Nacka, Sweden
® Department of Construction Engineering and Lighting Science, School of Engineering, Jonkaping University, P.O. Bac 1026, SE-551 11 Jankbping Sweden
© Department of Fconomics, Swedish University of Agricultural Sciences, Bax 7013, SE-750 07 Uppsala, Sweden

HIGHLIGHTS

Various anthropogenic impacts

There is a plethora of environmental
and ecological effects of shipping.

Main impact categories are water dis-
charges, physical impacts and air emis-
sions,

A general lack of quantitative data on
shipping derived environmental effects.
The shipping contribution to acidifica-
tion has been quantified.

A holistic approach and synergistic ef-
fects of parameters are missing.

Impact on the aquatic and
nearshore environment

Impact from
the industry

Slide 10/29
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Science of the Total Envimnment 695 (2019) 133637

Contents lists available at ScienceDirect

Science of the Total Environment

journal homepage: www .elsevier.com/locate/scitotenv

Review

A review on the environmental impacts of shipping on aquatic and
nearshore ecosystems

Annika K. Jigerbrand *"*, Andreas Brutemark , Jennie Barthel Svedén ?, Ing-Marie Gren ©

* Calluna AB, Hastholmsvagen 28, SE-131 30 Nacka, Sweden
* Department of Construction Engineering and Lighting Science, School of Engineering, Jonkaping University, P.0. Bax 1026, SE-551 11 Jankbping Sweden
¢ Department of Fconomics, Swedish University of Agricultural Sciences, Bax 7013, SE-750 07 Uppsala, Sweden
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HIGHLIGHTS GRAPHICAL ABSTRACT

« There is a plethora of environmental
and ecological effects of shipping.

+ Main impact categories are water dis-
charges, physical impacts and air emis-
sions.

+ A general lack of quantitative data on
shipping derived environmental effets.

« The shipping contribution to acidifica-
tion has been quantified.

+ A holistic approach and synergistic ef-
fects of parameters are missing.

Physical
impacts

Slide 11/29

Environmental and ecological consequences
Water discharges
il Broad, from DNA-damage to changes in community

Bilge water
HNS

Dry bulk
Wastewater

Marine litter (plastic)
NIS

Antifouling paints

Physical impacts

Noise

Artificial light

Wildlife collisions

Erosion &
resuspension

Grounding

Air emissions
GHG (mainly CO,)
50

NO,

PM

VOC

oDs

structure

Reproduction failure, changes in community structure
Toxicity, indirect ecological effects (e.g., changes in
behavior)

Habitat destruction, eutrophication

Pollution, eutrophication, anoxia

Population decline, pollution

Loss of biodiversity, changes in community structure
Reproduction failure, reduced growth

Affected navigation, communication, prey detection, etc.
Affected migration patterns, disorientation

Loss of biodiversity, threat to endangered species
Habitat loss, eutrophication

Loss (or gain) of habitat, pollution

(limate change (warming), acidification

Acidification, pollution, climate change (cooling)
Acidification, eutrophication, climate change (net cooling)
Air pollution, climate change (cooling)

Air pollution, climate change (warming)

Changes in community structure (through increased UVB)
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IMPACTS OF SHIPPING ON MARINE FAUNA M E DAC
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EDITED BY: Christine Erbe, David Peel, Jessica Redfern and
Joshua Nathan Smith
PUBLISHED IN: Frontiers in Marine Science

\\////" ____,////// IN—==—

L e e

DOI: 10.3389/978-2-88966-085-8 A dead whale estimated to be 46 feet
(14 meters) long was carried into New
Zealand’s Port of Tauranga on the bow

___of a Maersk containers Oct 2017

Slide 12/29



1) World Health W (ﬁﬂ\'{p

{8 Organization

m Europe M E DAC

Health risks of air
pollution in Europe — e other 217
HRAPIE project o
New emerging risks to health . =
from air pollution — results from Tankers Marshall
the survey of experts o

Malta Singapore
5% 9

Share of CO, emissions by ship class (left) and
flag state (rtght), 2013-2015 (source: https://theicct.org/)

A total of 100 respondents completed the survey, completing 113 sets of questions.

Main findings

The top six emission source categories (of a total of 16) posing an emerging health risk
identified by respondents were:

road transport (40.7%)

space heating and air conditioning (15.0%)
shipping (8.8%))|

energy production and distribution (6.2%)

industrial processes (metal industries) (6.2%) 1. NI ks o~ TN
agriculture (5.3%). p— R

e

ShA~E -

Slide 13/29 Source: https://www.euro.who.int/__data/assets/pdf file/0017/234026/e96933.pdf



Environment International 138 (2020) 105670

Contents lists available at ScienceDirect

Environment International

s A B
ELSEVIER journal homepage: www.elsevier.com/locate/envint

Estimated health impacts from maritime transport in the Mediterranean
region and benefits from the use of cleaner fuels

M. Viana™*, V. Rizza”, A. Tobias®, E. Carr®, J. Corbett!, M. Sofiev®, A. Karanasiou”,
G. Buonanno®™’, N. Fann®

2 Institute of Environmental Assessment and Water Research (IDAEA-CSIC), Barcelona, Spain

" Department of Civil and Mechanical Engineering, University of Cassino and Southemn Lazio, Cassino (FR), laly

© Energy and Environmental Research Associates, LLC, Pittsford, NY, United States

4 College of Earth, Ocean, and Environment, University of Delaware, Newark, DE United States

© Finnish Meteorological Instimte (FMI), Helsinki, Finland

* Queensland University of Technology, Brishane, Australia

£ Office of Air Quality Planning and Standards, U.S. Environmental Protection Agency, Washington, DC. United States

m

Check for
updatos

Shipping/oil combustion contribution to mean annual PM, g:

. Mass concentration (ug/m?3) @ Relative contribution (%)

Genoa .@Venice
15% PM,5; 0.26 pg/m3e 5% PM, 5; 0.4 pg/m?

Barcelona
. 3
6% P55 1.0 g/t Brindisi
15% PM,5; 2.3 pg/m3 @

Athens
6% PM, 5; 1.0 pg/m?

lla

14% PM,5; 2.3 pg/m? S P 08 el
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Weli Msida

Nicosia

Premature deaths due to

350
300
250
200

shipping/year

150
100
50
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[ Current scenario [J}] 2020 scenario

-23% |

-45%
N 1% 8% 2%
W y — 2% N
"l gEE —
Nicosia Brindisi Genoa Venice Msida Melilla Athens Barcelona

©PM25
Combustion particles, organic
HUMAN HAIR compounds, metals, etc.
50-70um <2.5um (microns)in diameter
(microns) in diameter
© PM1g

Dust, pollen, mold, etc.
<10 um (microns)in diameter

90 um (microns) in diameter
FINE BEACH SAND

Source: EPA

https://www.epa.gov/pm-pollution/particulate-matter-pm-basics



Five beneficial changes from

IMQ’s Sulphur Limit for ships’ fuel oil

Cleaner air

77% drop in overall sulphur
oxide (SOx) emissions from

approximately 8.5 million
metric tonnes of SOx

/\

il

Positive impact
on human health

Premature deaths,
ships - annual reduction of | cardiovascular, respiratory
and pulmonary diseases

will all be reduced

il
" MEDAC

MEDITERRANEAN
JADVISORY
BCOUNGCIL

Ship operators,
owners + refineries
have adapted

Higher quality fuels Changes for

The majority of ships will enforcement authorities

) =witch to higher quality, low | - &, v 1esnied by IMO and Flag and port State
sulphur fueI. o'_l to meet A other stakeholders to enhance control will be making i
the limit. / \ preparedness ahead of the / \ sure ships are compliant. >
GRS entry into force of /e W
Sulphur 2020 Ear
i e Al

/

Source: IMO
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https://www.imo.org/en/MediaCentre/HotTopics/Pages/Sulphur-2020.aspx



NFERENCE ON TRADE AND DEVELGRMES

il
In total, of the 95,402 ships in the UNCTAD )” m | ‘ "

maritime database, 7.66 % have installed or ME DAC

ordered a ballast water treatment system, 1.58 % MEDITERRANEAN
RBEVIEW : A DOV noy
Y OF ATV have installed or ordered a system to reduce A T -

sulphur-oxide emissions, and 0.53 % have
installed or ordered a system to reduce nitrogen-
oxide emissions as of 1 January 2019.

Selected environmental indicators by vessel type, 2019

Percentage of vessels Percentage of vessels compliant
fitted with ballast water Percentage of vessels with tier lll regulations to reduce
treatment systems fitted with scrubbers nitrogen-oxide emissions

Bulk carriers 23.32 4.03 0.05
Chemical tankers 10.72 1.15 0.86
Container ships 18.88 5.05 0.19
Ferries and passenger ships 1.36 2.13 0.57
General cargo ships 216 0.65 0.21
Liguefied natural gas carriers 28.76 1.45 1.45
Offshore supply vessels 237 0.03 0.96
0Oil tankers 11.99 3.7 0.46
Other/not available 2.82 0.30 0.19
Total 7.66 1.58 0.53

Source: Review of Maritime Transport 2019
Slide 16/ 29 https://unctad.org/system/files/official-document/rmt2019_en.pdf
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Ports impacts - Biofouling }M* mﬂW’
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Toxicity

C O U N C |

Effects of TBT products on humans: irritated skin,
headaches, colds, flu, fatigue dizziness, stomach ache,
irritation of the eye and mucous membranes and prolonged
exposure may cause liver and kidney damage.

High levels of TBTO can affect the endocrine glands,
upsetting the hormone levels in the pituitary, gonad and
thyroid glands.

Large doses of TBT have been shown to damage the e
reproductive and central nervous systems, bone structure gsisae g S e
and the gastrointestinal track of mammals. e i e e

Studies have been conducted showing that TBTO causes petes
depression of immune functions 2

e B REAS



Ship pi ng noise , me, _\ ) Jl m | W’

E
®
I
[-%
‘E. =
] 180_ . Simard et al. 2016
g Analysis of recordings
S i } { from travelling vessels
Uz o XXX i bination with
160 in combina
s 2 | AIS data MEDITERRANEAN
Whi i
i ] il ADVISORY
P Comamsal ° 140—1‘mm|]—h'm'mr—rrﬂ'mr 140 ‘rnTni—r‘rrmn]—l—rrnmf* (ANSI/ASA S12.64- C O U N C L
t ) £ 100 1000 10000 100 1000 10000 2009 standard)
WHERE VESSEL NOISE b Frequency (Hz) Frequency (Hz)
COMES FROM - St. Lawrence Seaway,
255 ships

O— AN INE AND GNIOAND MACHIMERY
p==

TRAG THOMPOOR MJLL MAKTENANCE

B ‘
1 the Narth Fadhic Ocsan, upcsewdier § - ‘&-— ?’“‘""WIN!
y \ - . .

noise fus beert DOUBLING il Inteduty

(v(lv OECADE liv the past 4 4 ( -—7# MoreEn

60 YEARS. -/ ~ S e o St An indication of the relative merits of the
i different management and mitigation options

Modify Early Safety
Source Type Metric Demand  Alternative  existing MPAsand planning  zones & Mitigation Isolation  Operational
reduction  technology gear similar options  shut-downs Ramp-up sources  techniques measures
Seismic survey Viability H M- M-H
airguns Effe_ctiv.e_ness M-H
Awvailability -5
Viability
Navy sonar Effectiveness
Availability
Viability
Piledriving Effectiveness
Availability
Viability
Shipping Effectiveness
MATE AND K PROD A\railabllity
Viability
WHAT YOU CAN DO (L NEAI Explosions  Effectivensss
: St At i Availability
Viability
Pleasure craft .
propellers Effectiveness NIA N/A
Availability N/A
Viability N N
Echo-sounders Effectiveness NIA NIA
Availability MNIA NIA
Multi-beam \élfi:lil.l}’
sonar ctiveness
Awvailability

Source: WWF 2014.
@ WEhcouver Reducing Impacts of Noise from Human Activities on Cetaceans
Source: https://www.portvancouver.com/wp-
. content/uploads/2016/04/ECHO-Program-
Slide 19/29 Underwater-Noise-Infographic-April-2016.pdf.




Impacts of maritime transport on GES
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o
1

MSC Joanmn %

MSFD Descriptor

Impacts on GES Future trends

D1 Biodiversity

Collisions with marine mammals and
turtles, antifouling biocide effects on marine
fauna, oil/pollutant toxic effects on marine
organisms,top predators, effects of litter in
Marine organisms

D= Non-indigenous species

Ballast waters, fouling

D3 Commercial species
D4 Foodwebs
D5 Eutrophication Sewage discharge (non-treated used
water) .
D6 Sea-floor integrity Direct physical effects of vessels on benthie
habitats and species, abrasion .
D~ Hydrographical conditions
D8 Contaminants (il pollution (releases/discharges), eventual
or chronic, shipping-derived antifouling .
biocides
Dyg Contaminants in seafood
Dio Marine litter Littering, waste discharge .
D11 Energy Shipping noise (damage, disturbanee to/of
marine mammals and fish .

Source: Piante C., Ody D.,2015. Blue Growth in the Mediterranean Sea: the Challenge of Good

Environmental Status. MedTrends Project. WWF-France. 192 pages
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Impacts of coastal tourism, cruise tourism

and recreational boating on GES

International tourism receipts

in % of GDP

25

2 f / 4
15
per capita (US $), 2015
10 nodata
<100
5 > 100
W > 500
% > 1000
Source: https://www.medqgsr.org/tourism FRANCE
SPAIN 31'591'07]‘“
2009vs2013
+25%

2009vs 2013

. D 4,900,000
Slide 21/ 29 Source: Piante C., Ody D.,2015 .

MAJOR MED CRUISE PORTS (TOTAL CRUISE PASSENGERS, 2013)

Source: MedCruise association (2014)
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4
/ / 4
4
Ly
"~ Growth of Med Cruise ports in
i number of passengers
_~ between 2009 and 2013
m CROATIA
o® i
savona S2p 20952013 ‘
Marseilie +3270 200hvsa0n3 driatic Sea
+88% ks ’ Dubrovnik
09452013 _ ITALY +26%
o irn ivitavecchia 2009vs 2013
Bash z:oév;lzuéa .
Napoli GREECE
Tyrrhenian ?“;;giu{gu ‘
Sea Pireus
lonian Sea +7%

2009 vs 2013

VARIATION 2009 - 2013
(NUMBER OF PASSENGERS)

D,

Source: MedCruise association (2014)
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Impacts of goastal tourism, cruise Eurlsm }0” (ﬂ" W’
and recreational boating on GES
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Black Sea

MSFD Descriptor Coastal and cruise tourism,
and recreational boating Trends
e ‘e. /' Da1-Biodiversity The construction of infrastructures (hotels,
o - c@és ports, marinas) affects marine biodiversity .
sea h and habitat. Reereational boating cause also
Herodotus bssin damage to species through collisions.
PERCENTAGE OF ARTIFICIAL COASTLINE BY NUTS? REGION IN U COUNTRIES URBANIZATION I¥ 2006 Dz - Non-indigenous species Eaiaoiﬁ?ﬁﬁﬁriﬁﬁﬁg
<15% I 1545k I URBANIZED ZONES introduction of non-indigenous species
Sowrce: EEA (2004) Source: CLC
D3 - Commercial species Pollution from tourism and recreational
boating can impact seafood
D4 - Foodwehs Pollution from tourism and destruction of
habitat can impact foodwebs
D5 - Eutrophication Discharges from untreated wastewater
D6 - Sea-floor integrity Sealing due to coastal urbanisation

D~ - Hydrographical conditions Development of marinas ean cause changes
in currents and coastlines

DS - Contaminants Release of oil and contaminants

Dg - Contaminants in seafood  Pollution from tourism and recreational

boating can impaect seafood
Dio - Marine litter Beach/marine litter
D11 - Energy Recreational boating creates underwater

noise affecting marine species

) Source: Piante C., Ody D.,2015. Blue Growth in the Mediterranean Sea: the Challenge of Good
Slide 22 /29 Environmental Status. MedTrends Project. WWF-France. 192 pages



Impacts of the development of marine
wind farms on GES

SLOVENIA

»y CROATIA

POTENTIAL LOCATIONS FOR OFFSHORE WIND FARM

The points are characterized hy annual wind speeds greater than 5m/sec
at B0 m height ahove sea level.

WATER DEPTHS <som [ 5070 200M

Source: FP7 Callaborative project - Towards COast to COast NETwarks
of marine protected areas (from the shore to the high and deep sea),
coupled with sea-based wind energy potential (CoCoNET 2015)

Black Sea

WIND FARMS PROJECTS

CONCEPT/EARLY PLANNING

CONSENT APPLICATION SUBMITTED
AN CONSENT AUTHORISED
&N PARTIAL GENERATION/UNDER CONSTRUCTION
Source: Offshore4C (2014)
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MSFD Descriptor Impacts on GES Future trends
D1 Biodiversity The construction stage leads to negative impacts

on marine biodiversity (abrasion, substrate loss,
smothering, death or injury by collision, etc.). At
the operational stage, possible environmental
benefits (artificial reef role, exclusion of some or
all types of fishing) might increase biodiversity
around wind turbines,

D2 Non-indigenous species

D3 Commercial species

At the operational stage, wind farms might
act as an artificial reef that could benefit
commercial species.

D4 Foodwebs

D5 Eutrophication

D6 Sea-floor integrity

The construction stage affects seafloor
integrity and habitats (sealing, laying cables,
smothering, substrate loss, changes in siltation,
abrasion)

D7 Hydrographical conditions

Sediment resuspension, change of water flow
rate

D8 Contaminants

The construction of wind farms may lead to the
introduction of synthetic and non-synthetic
compounds in the sea.

Do Contaminants in seafood

Do Marine litter

D1 Energy

Underwater noise mainly at the construction
stage.

Source: Piante C., Ody D.,2015. Blue Growth in the Mediterranean Sea: the Challenge of Good

Slide 23/29

Environmental Status. MedTrends Project. WWF-France. 192 pages



Potential impacts of offshore oil & gas | }9‘* m“ W’
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FRANCE

y OILAND GAS CONTRACTS NATURAL GAS INFRASTRUCTURES @ SEISMIC EVENT SINCE 2006 (MAGNITUDE > 4)
OPEN AREA [ ExPLORATION AREA [ PRODUCTION AREA —— MARINE 6AS PIPELINE - ACTIVE Source: Orfeus (2014)

pioBLoCK AREA [ DEVELOPMENT AREA  RELINQUISHED AREA ==~ MARINE GAS PIPELINE - PROJECT MSFD Descriptor Pressures exerted by il and gas Future
Sources: Drillinginfo (aprl 2015) A —— TERRESTRIALGAS PIPELIE exploration and extraction trends
National sources collected by WWF (2015) 1 drillinginfo Source: WorldMap (2014)
MSFD Deseriptor Pressures exerted by 0il and gas Future D6 Sea-floor integrity Physical damages
exploration and extraction trends
P D7 Hydrographical conditions — .
D1 Biodiversity Smothering, sealing, Introduction of ather
substances, whether solid, liquid or gas D8 Contaminants Introduction of other substances, whether
solid, liquid or gas
D2 Non-indigenous species Introduction of non-indigenous species and
translocations Dg Contaminants in seafood — .
D3 Commercial species Potential impacts through contaminants and
released polluted water . Dio Marine litter -
D4 Foodwebs Potential impacts through contaminants and D11 Energy Underwater noise
released polluted water .

. Source: Piante C., Ody D.,2015. Blue Growth in the Mediterranean Sea: the Challenge of Good
Slide 24729 Environmental Status. MedTrends Project. WWF-France. 192 pages



Potential impacts of marine mining on GES }0” ”ﬂ‘l W’

MEDAC

MEDITERRANEARN
ADVISORY

) - UNC I L
Deep-sea mineral resources
MSFD Descriptor  ypogsyres in the Med Tuture
D1 Biodiversity Large-scale loss of habitat due to the extraction
techniques, disrupted life habits of some .

organisms, impacts on pelagic organisms

D2 Non-indigenous species

D3 commercial species

D4 Foodwebs Chemical toxicity affecting foodwebs .
MEDITERRANEAN EU COUNTRY © SULPHIDE DEPOSITS D5 Eutrophication
Source: International Seabed Authonty (2015)
D6 Sea-floor integrity Disturbance of the largely unknown
benthic layer
D7 Hydrographical conditions
D8 Contaminants Increasingly toxic water column
Dg Contaminants in seafood
D10 Marine litter
D11 Energy Marine noise caused by extraction activities

. Source: Piante C., Ody D.,2015. Blue Growth in the Mediterranean Sea: the Challenge of Good
Slide 25/ 29 Environmental Status. MedTrends Project. WWF-France. 192 pages



Land-based pollution sources }M m" W’
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5%

WASTE WATER EDITE
FARMING OF 0/ TREATMENT PLANTS ME ER E ANEA \]
ANIMALS 1.1% A DV O R Y
TEATILES C OUNTGC. |
FODD PACKING [] 7 PULP AND PAPER NITROGEN PHOSPHORUS
mﬁumruag 1970 2000 2030 2050 1970 2000 2030 [J2050
‘ OF FERTILISERS Millions of tonnesiyear Millions of tonnes/year
OILREFINING '
OTHER ! 8
1 24
Major point sources of organic water 10 20
pollutants in the Mediterranean 2 20
6 1.2
4 [I1 K-
% - 2 04
: 1 : ]
s OTHER | OTHR ARCTIC  ATLANTIC  INDIAN  MEDTERRANEAN  PACIFIC ARCTIC mmmt |||1m| MEDITERRANEAN  PACIFIC
2% OCEAN OCEAN  OCEAN  GBLACKSEA  OCEAN OCEAN GBLACKSEA  OCEAN
20
FERTILISER
,"H“nﬁusd'T' m,f CHEMICAE MANUFACTURING

River discharges of nitrogen and phosphorus into
.t/ 1/ the sea, 1970-2050

LIVESTOCK FARMING LIVESTOCK FARMING

0 139
Iy
URBANWASTE URBAN WASTE
WATER TREATMENT -_ WATER TREATMENT
MAIN SOURCES OF MAIN SOURCES OF
NITROGEN PHOSPHORUS

Main sources of nitrogen and phosphorous in the
Mediterranean Sea

. Source: Piante C., Ody D.,2015. Blue Growth in the Mediterranean Sea: the Challenge of Good
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Land-based pollution sources

Percentage of water bodies classified as “less than Good Environmental Status or
potential” in European coastal and transitional waters (Temporal coverage 2005-2010)

-
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g Basin
NV A Tyrrhenian ..GREE
w6 Sea G 1, iy ;
J \
; ‘ CYPRUS
lonian
Sea
Q Herodotus basin
MALTA
D7 Hydrographical conditions
N PERCENTAGE OF CLASSIFIED WATER BODIES IN LESS THAN 600D ENVIRONMENTAL RIVERS D8 Contaminants Land-based releases of heavy metals,
- STATUS DR POTENTIAL IN EU MEDITERRANEAN COASTAL AND TRANSITIONAL WATERS I HUGE WATER BODY nutrients, POPs. N
MEDITERRANEAN EU COUNTRY
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NO DATA M 30-50%
<10% W so0-70%

10-30% I 70-90%
Source: EEA figure (2014 / Temporal coverage: 2005-2010)

[ VERY LARGE WATER BODY
AND/OR (OUNTRY SEPARATOR

WATER BODY (PROVINCE LEVEL SEPARATD
Source: EC-JRC 2008

Do Contaminants in seafood

Filter feeders such are vulnerable to toxic

elements that they concentrate by filtering. N
POPs and heavy metals can accumulate in

animal tissues which can be toxic for human

health and the environment.

D10 Marine litter

Entanglement or ingestion caused by

marine litter, especially plastics. More N
attention is now being given to the impact

of microplastics that can have also negative .
effects on organisms.

Source: Randone et al., 2017. Reviving the Economy of the Mediterranean Sea: Actions for a Sustainable
Future. WWF Mediterranean Marine Initiative.



Potential spatial interactions between sectors )ﬂ (ﬂ \ W’
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MEDITERRANEAN DENSITY OF VESSELS TRACKS OIL AND GAS CONTRACTS WIND FARMS PROJECTS EXPLOITATION OF LIVING RESSOURCES
EU COUNTRY TOTAL OF DIFFERENT VESSELS INVOLVED: 38 897 [11] 0PEN AREA [ DEVELOPMENT AREA 1 CONCEPT/EARLY PLANNING o AQUACULTURE FARM LOCATION
Interpolation / Log scaling / Year 2014 [ g
erpolation / Log sealing / Year . — I PRODUCTION AREA ;; ::ﬁg::::ﬁ;g;lsummm £/ POTENTIAL EU RECREATIONAL FISHING ZONE
HEH . POTENTIAL PROFESSIONAL FISHING ZONE
EXPLORATIONAREA [ | RELINQUISHED AREA
MAX= 166966*  MEDIAN=418*  MN=1* . €Y PARTIAL GENERATION/UNDER CONSTRUCTION Sources: WWF {2015) JRC-ISPRA (2012),
i Sources: Drillinglnfo (april 2015) . Source: OffshoredC (2014) national SOUrces collected by WWF )
;}gﬂg’;mmw E ﬁgﬁam mﬁ National sourcss collected by WIWF (2015) ﬁﬁ,{!.".mﬂﬂ?. Note: Data available only for EU countries

Source: Randone et al., 2017. Reviving the Economy of the Mediterranean Sea: Actions for a Sustainable
Future. WWF Mediterranean Marine Initiative.
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Compatibility between sectors and ),, mmw’
potential risks of conflicting interests
MEDAC
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' Low NTERACTIONS ‘ CONFLICTS OF USE OF SPACE
NEGATIVE IMPACTS
° MEDIUM INTERACTIONS (THE SECTOR N LIKE IMPACTS THE SECTOR IN COLUMK)

° HIGH INTERACTIONS ‘ COMPETING INTERESTS

Slide 29 / 29 Source: Randone et al., 2017. Reviving the Economy of the Mediterranean Sea: Actions for a Sustainable
ae Future. WWF Mediterranean Marine Initiative.



Marine litter

Plastic waste produced and mismanaged

Ma:um. Gd:-a
Guatemala Hm.:lu'as

Fua"ta Rico
Trinided

El Salvador ® lNWEﬂLE

and Tobago
Gosta Rica & " Veneruela
Panama “Guyans

Ecusdo®
F'H'LI.

Chia g

G

Coastal population
Million people
Less than 1
1to2
21010
M 10to50
B 50to 263

Land locked country
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Durrnu:'.m Republic

[
Mauritius

South Africa

Plastic waste production
Thousand tonnes per day, 2010

a7 Total plastic waste
produced

10

1
»02 Portion of plastic
waste mismanaged

M?EH]E.I‘M

Sowrce: Jambeck, J.. A, et al.. Plestic waste inputs from land

into the ocean, Science, 2015; Meumann B., et al, Futue

Coastal Populetion Growth and Exposure to Ses-Level Rise and
Coastal Flooding - A Global Assessment. PLoS OME, 2015,

Marine litter: Vital graphics
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Marine litter has been
defined by UNEP as
“any persistent,
manufactured or
processed solid
material discarded,
disposed of or
abandoned in the
marine and coastal
environment. Marine
litter consists of items
that have been made
or used by people and
deliberately discarded
into the sea or rivers
or on beaches;
brought indirectly to
the sea with rivers,
sewage, storm water
or winds; accidentally
lost, including material
lost at sea in bad
weather (fishing gear,
cargo); or deliberately
left by people on
beaches and shores”.



Marine litter: Pathways and fluxes of plastics }pu (ﬂmwp

into the oceans NEDAC

.. Rivers, carals and other watercourses Wastewater outfall discharges ITERRANEARN
-+ through run-off from land Untreated or insufficiantly V15 ORY
I treated water discharged U N C 1L
diractly into the emvironment
Direct discharge
99.5 Atthe coastline |
(Million tonnes) At a3 during %
sea-baed activities

Floating debris
ACHoss marngin Sinking and
v Mid-weater floating
debris
- 5o floor debris 1|1

Source; Jambeck, J, R, ecal., Plasdc wasts Inpacs from land ineo te ocsan, Sdence, 204 5 GRID-ArEndal
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Marine litter

Sectors using plastics
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WORKING GROUP 43, 4 JUNE 2020)
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Marine litter - Solutions }alf (ﬂ“ WP

Main characteristics of marine litter monitoring devices M E DAC

Litter Drone Aerial drone Beach 7 - System prototype demonstration in g % VU' r\? % RI T
operational environment

Marine Litter Dronet Aerial drone Sea surface, 8 - Technology demonstrated in relevant
water column,  environment
sea floor

Phantom 4 Pro and Aerial drone Beach 6 - Technology demonstrated in relevant

Sensefly eBee environment

3DR Solo Aerial drone Riverine 6 - Technology demonstrated in relevant
environment environment

DJI Phantom 3 AUV Beach 7 - System prototype demonstration in
Advanced (Adv) operational environment

LIDAR Litter detection  Beach 6 - Technology demonstrated in relevant
and ranging environment
device

Sealittercam Visual Sea surface 6 - Technology demonstrated in relevant
Technology environment

Vessel-based Vessel device Beach, water 7 - System prototype demonstration in
photography survey with visual surface operational environment
technology

DJI Mavic Pro Aerial Drone Beach 7 - System prototype demonstration in
operational environment

Slide 33/29  Source: CLAIM Project https://www.claim-h2020project.eu/
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Marine litter - Solutions p [ﬂﬂW’

Marine litter collection devices M E DAC

MEDITERRANEAN
ADVISORY
C O U N C |

i, ;\\\ The
(\ X} Ocean
Cleaner

Slide 34 /29  Source: CLAIM Project https://www.claim-h2020project.eu/
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Marine litter - Solutions }alf (ﬂ“ WP

Technologies for litter treatment/transformation M E D AC

Litter Treatment/
Technolo Target TRL MEDITERRANEAN
_AD*MSDRV

|
Land-based waste 7-System prototype C OUNC L
management demonstration in

operational environment
Rivers, water bodies, harbor  7-System prototype

demonstration in
operational environment

Polystyrene to styrene
monomer technology

Floating platforms to

Recycled park . .
retrieve plastic waste

Islands, large coastal and 9-actual system proven in
. Onboard waste recycling river cities where no modern operational environment
Lindenau WRS-System ycling P
technology waste treatment plants can be
installed
e . Waste water treatments, sea 3 - Experimental proof of
. Naturally derive
Bioclean y concept

polymers technologies

thermally treatment
Sea Litter Critters device with plasma
technology

5- Technology validated in

Near shores, tourist facilities, .
relevant environment

on board waste treatment

2 — technology concept
Plastic Odyssey Boat on board waste treatment formulated.

. 2- Technology concept
Seawer Recycling Ocean, open waters %y P
formulated
. . 3 - Experimental proof of
SeeElefant Collecting and Recycling Ocean, open waters
concept
. . 3 - Experimental proof of
PacMan Collecting and recycling Ocean, open waters e

Slae 35/ 2Y Source: CLAIVI PToject Nips://Www.clalm-nZuZuproject.eu/
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Drift-dispersion models ‘_ﬁ‘” ”ﬂ' \Y,P

* Forecasting plastic pollution (micro/macro)

* ldentify hot-spot areas (micro/macro) M E DAC

: : MEDITERRANEAN
«  Contribute to Fostering an ecosystem approach ADVISORY

™ [ |

Macroplastic(>20cm-bottle) Concentration (#particles/Km2) - Day =2

46

.

40)

32
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CLEAN TRASH system

CLAIM’s Litter Entrapping Autonomous Network
Tactical Recovery Accumulation System Hellas

Slide 37/29 Source: CLAIM

project https://www.claim-h2020project.eu/



CLAIM’s pyroliser
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Source: CLAIM project https://www.claim-h2020project.eu/
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CLAIM’s pyroliser

Source: CLAIM project https://www.claim-h2020project.eu/
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Thank you very much!
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Marine litter

Global plastic production...

1800 -

Preventing is better
than cleaning up

Awarenass ralsing activities amaong
distributors/retailers and consumers can

NI
MEDAC
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Milion tonnes, 2013
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EL Independent States
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E and Africa .
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Latin {=tcluding Chira 1000 —
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800 —
G600 —
...and future trends
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400 —
200 —
I I I
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Source: Ryan, A Brief History of Marine Littar Reesarch, inM. Bergmann, L
Gutow, M. Klages (BEds.), MarneAnthropoganic Littar, Barin Springar, 2015
Plastics Eurapa

Marine litter: Vital graphics

help avoid the generation of marine litter

MEDITERRANEARN
. A S

ADVI S ORY
Resaarch to improve product design and C O U N C |

efficiency of processes can prevent wasta,
and improve recyding and resource efficiency

Resaarch to improve knowledge on sourcas,
pathways and fate to improve existing
measures and regulations and enable
awarenass and attitude change

Batter Implementation of existing
leglslation on the release of litter, on land
and at sea, helps to reduce maring littar
atsource

Bahaviowral and system changes leading
towards more sustainable production and
corsumption patterns

The application of extended producer
responsibility (EPR) can help to avoid
cartain types of marine litter

Economic Incentives, such as deposit
refund schemes and plastic bag charges,
can influence consumer choice andor
encourage differant habits

Bans (e, on plastic bags, smoking on
beaches, plastic blasting in shipyards or
plastic microbeads in cosmetics) can provide
a cost-effective solution to avoiding marine
litter

Investrment inwaste management
infrastructura and wastewatar
treatment facilities can avoid
dispersion of litter in the marine

anviranment
¥
¥ 11 . Marine Mtter clean-ups are costly
t Fob oy ¥ but necassary dowrstream actiors
CLEAN-UP
Ashing for litter can be a useful final
g~

option, but can only addrass certain types
of marine litter
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; Human pressures on :
of the marine and : and use of marine
marine and coastal
coastal ecosystems and coastal
) " ecosystems
(species, habitats) ecosystems
H&BD WFD MSFD (all marine waters) MSPD
Distribution and Coastal and transitional - state on marine ecosystems Information of the
conservation waters (GES descriptors & indicators) location of human
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: Overview of the linkages between the
MSFD, WFD, the H&BD and the MSPD
illustrating how the assessments and data
produced by these directives can feed into
each other (source: Boon et al, 2015).
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Together with overfishing and marine habitat degradation, pollution constitutes a

major challenge for fisheries in the Mediterranean region. According to IUCN, it affects
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INVASIVE ALIEN
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Figure 0. Major threats to native marine fish in the Mediterranean Seal]
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Rough estimates of the relative sizes of maritime sectors at the
global scale based on Gross Domestic Products (GDP) figures

: from 2005/1] and their expected growth to 2030 (projections
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Sector

Expected development

trend of sector

Quantified estimates

o Oil and gas
exploration

and extraction

A

Offshore oil production could increase by 60% between 2010
and 2020 at the Mediterranean regional level, rising from 0,7 mbd
to 1,12 mbd.

Offshore gas production could increase five-fold from 2010 to
2030, from 55 Mtoe/year to 250 Mtoe/year at the Mediterranean
regional level.

@ Maritime transport
and ports

4% per annum growth rate in global trade over the next
decade can be anticipated and will be reflected on international
maritime traffic routes at the Mediterranean regional level (Suez-
Gibraltar axis, Aegean Sea, Adriatic Sea, and to a lesser extent the
North-Western Mediterranean)

Professional fishing

A downward trend is expected at an uncertain rate at the
Mediterranean regional level.

@ Recreational fishing

AN

An upward trend is expected at an uncertain rate in the
Mediterranean countries of the EU.

@ Marine aquaculture

Forecast of fish aquaculture production in the Mediterranean
countries of the EU anticipates a 112% increase between 2010
and zo3o. Production should jump from 280 ooo tonnes to nearly
600 000 tonnes.

@ Tourism (coastal

tourism, cruise
tourism,
recreational boating)

International tourist arrivals in the Mediterranean should
increase by 60% between 2015 and 2030 to reach 500 million
arrivals in 2030 at the Mediterranean regional level. France, Ttaly
and Spain will remain the three biggest destinations.

qb Renewable energy

While no marine renewable energy was produced in 2014,
predicted production of electricity by offshore wind farms could
reach 12 gigawatts (GW) in 2030 in the Mediterranean countries
of the EU.

® Marine mining

An upward trend is expected at an uncertain rate in the mid-
term, mainly in the Mediterranean countries of the EU

@ Coastal development

5,000 km of additional coastline will be artificialised by
20235 as compared to the 20035 situation at the Mediterranean
regional level.

Land-based
pollution sources

In the Mediterranean countries of the EU:

« Pollution from wastewater is expected to keep decreasing over
the next 15 years.

« Persistent Organic Pollutants (POPs) are expected to slowly
decline.

+ An upward trend in heavy metal pollution can be observed for
mercury and lead.

» Nutrient discharges are expected to increase slightly over the
next 15 years.
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Future trends of
maritime sectors

Compatibility between sectors and potential risks
of conflicting interests

Source: Randone et al., 2017. Reviving the Economy of the Mediterranean Sea: Actions for a Sustainable
Future. WWF Mediterranean Marine Initiative.



